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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic 
holding device that prevents instantaneous electric 
potential induced on a rear surface of an object to be 
held, and a transport device using it. 
SOLUTION: This electrostatic holding device holds the 
object with an electrostatic force by controlling a 
voltage applied to an electrode. This electrode consists 
of one or a plurality of pairs of electrodes 103a and 
103b. A lot of the electrodes 103a and 103b are 
adjacently arrayed with fine pitches of insulating regions 
102c. A control device 106 applies voltages of reverse 
polarities to each other to the electrodes 103a and 103b. 
By applying the reverse polarities from the control 
device 106 to the electrodes 103a and 103b, the object 
104 to be held is held. 
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♦ NOTICES* ^ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In the electrostatic supporting structure which controls the electrical potential 
difference impressed to an electrode, and holds a maintenance object according to electrostatic 
force said electrode Consist of a pair or two or more pairs of electrodes A, and an electrode B f 
and through an insulating region, in a fine pitch, said electrode A and Electrode B adjoin, and an a 
large number array is carried out. The electrostatic supporting structure characterized by holding 
a maintenance object by having the control unit which impresses the electrical potential 
difference of reversed polarity to said electrode A and Electrode B mutually, and impressing the 
electrical potential difference of reversed polarity to said electrode A and Electrode B mutually 
from said control unit. 

[Claim 2] The electrostatic supporting structure according to claim 1 characterized by being 
arranged so that the die length of the touching boundary line of said electrode A or Electrode B, 
and said insulating region may become long. 

[Claim 3] Said electrode A and Electrode B are the electrostatic supporting structure according 
to claim 1 characterized by being arranged by the filament and said insulating region being 
arranged by the filament between said electrode A and Electrode B. 

[Claim 4] It is the electrostatic supporting structure according to claim 1 to which this filament 
bundle is characterized by the laminating or being folded up and arranged in the shape of a field 
on a flat surface while said electrode A, Electrode B, and an insulating region are filaments, and 
Electrode A and Electrode B of this filament adjoin mutually through the insulating region of a 
filament and becoming a filament bundle. 

[Claim 5] Said insulating region is the electrostatic supporting structure given in any of claims 2- 
4 characterized by drawing a symmetrical wave mutually and being arranged to the longitudinal 
direction center line of Electrode A or Electrode B they are. 

[Claim 6] The electrical potential difference which is equal as for the area of said Electrode A 
and Electrode B, and is impressed to Electrode A, and the electrical potential difference 
impressed to Electrode B are the electrostatic supporting structure given in any of claims 1-6 
characterized by an absolute value being mutually equal they are. 

[Claim 7] Said maintenance object is the electrostatic supporting structure according to claim 1 
characterized by being contacted and held through direct or other members at said electrode. 
[Claim 8] Said electrode is the electrostatic supporting structure according to claim 1 to which 
said electrostatic supporting structure is equipped with a distance detection means to detect 
the distance between said electrodes and maintenance objects, and it is characterized by 
controlling said control unit for said maintenance object to estrange predetermined distance 
based on the distance information detected by said distance detection means, and to carry out 
surfacing maintenance. 

[Claim 9] Said maintenance object is the electrostatic supporting structure according to claim 1 
characterized by being a conductor or a semi-conductor. 

[Claim 10] It is the electrostatic supporting structure given in any of claims 1-9 characterized by 
having equipped said electrostatic supporting structure with two or more electrode modules 
equipped with said electrode, and equipping this electrode module with a pair or two or more 
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pairs of electrodes A, and Electrode B, respectively they are. 
[Claim 11] Said electrode module is the electrostatic supporting structure according to claim 10 
characterized by being mutually controlled by said control unit independently. 
[Claim 12] The transport device using the electrostatic supporting structure given in any of 
claims 1-11 they are. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrostatic supporting structure which 
holds a maintenance object in the state of [ non-contact ] contact using electrostatic force, and 
the transport device using it. 
[0002] 

[Description of the Prior Art] Although the vacuum chuck is generally used as the supporting 
structure holding an object from the former, when aimed at sheet metal, there is a fault in which 
the circumference is bent by the vacuum chuck. 

[0003] On the other hand, according to the electrostatic supporting structure, such as an 
electrostatic chuck, since an object can be held according to the electrostatic force of the 
whole electrode surface, even if it handles sheet metal (maintenance), the circumference does 
not bend. 

[0004] Moreover, since electrostatic force is freely controllable by controlling the electrical 
potential difference impressed to an electrode, according to the supporting structure equipped 
with the control system which can control this electrostatic force, it is also possible to hold an 
object in the non-contact condition. 

[0005] Furthermore, if such the electrostatic supporting structure is used, since it will hold an 
object, without using a grasping means or can perform canceling maintenance freely, the use as 
a transport device which does not use a grasping means is expected. 

[0006] The electrostatic surfacing transport device of a handling object (maintenance object) 
which used the electrostatic suction force, and its electrode for electrostatic surfacing are 
indicated by JP.7-257751 ,A as such the supporting structure that holds a **— like member using 
electrostatic force, or a transport device. 

[0007] This electrostatic surfacing transport device is equipped with the displacement sensor 
(distance detection means) which detects the gap of the electrode and the surfacing object as a 
maintenance object with which four flabellate form electrodes A, B, C, and D have been arranged, 
and the control unit which controls the applied voltage to an electrode so that a surfacing object 
and an electrode maintain predetermined distance and a surfacing object carries out surfacing 
maintenance based on the feedback signal (distance information) detected from a displacement 
sensor. By controlling the applied voltage to each electrode A-D, the electrostatic suction force 
of each electrode A-D and a surfacing object can be controlled, and a control object can be 
surfaced by non-contact. 

[0008] Moreover, when using the electrode for electrostatic surfacing in which only four inter- 
electrode boundaries which are indicated by JP,7-257751 ,A are according to JP,10-66367,A and 
surfacing a dielectric and an insulator as a maintenance object, invention which improved the 
trouble that this thing and a surfacing system tend to become [ surfacing time amount until it 
results in surfacing ] long unstably, and surfacing rigidity became low is indicated. 
[0009] Moreover, according to JP,2001-9766,A, the electrostatic supporting structure of a **- 
like member is indicated and the structural supporter material which performs physical 
assistance to a part of stator which has an electrode is prepared with the equipment. 
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[0010] Moreover, according to the electrostatic supporting structure which is not equipped with 
the control system by the displacement sensor and it, a maintenance object is used as the 
electrostatic supporting structure of the contact mold which only adsorbs according to 
electrostatic force and can be held in the condition of having been contacted. 
[0011] In any case, while taking equally the area of the electrode (Electrode A and Electrode B) 
used as a pair, when the absolute value of the electrical potential difference impressed to 
Electrode A and the electrical potential difference impressed to Electrode B considers as equal 
reverse voltage mutually, it is supposed that the potential of a surfacing object can be 
maintained at a zero bolt. 

[0012] That is, in above-mentioned JP,7-257751,A, four flabellate form electrodes [ four ] A, B, 
C, and D equally divided across the separator are used. The area with the electrode (for 
example, Electrode A, Electrode B, and Electrode C and an electrode (D)) with which these four 
electrode A-D serves as a pair is supposed that the potential of a surfacing object can be 
maintained at a zero bolt by impressing a forward electrical potential difference to Electrode A 
and Electrode C, and impressing a negative electrical potential difference to Electrode B and 
Electrode D while it is taken equally. 
[0013] 

[Problem(s) to be Solved by the Invention] However, when using such the electrostatic 
supporting structure, although the potential of the rear face of the conductor as a maintenance 
object finally became a zero bolt, it was checked for the first time by research of this invention 
persons that the potential which is not expected from a rear face in the instant which impressed 
the electrical potential difference is guided, so that it might mention later. 
[0014] Here, according to above-mentioned JP,10-66367,A, invention limited to the dielectric 
and the insulator as a maintenance object is indicated, and the experiment with a semi- 
conductor and a conductor is not made. 

[0015] Moreover, according to JP,2001~9766,A, although the purport indication was carried out, 
in the example using a conductor for which a conductor, a semi-conductor, a high resistor, or a 
dielectric is used as a maintenance object, it appears in above-mentioned JP, 7-257751 , A enough 
with a simple electrode equivalent to the electrode of a publication, or equal, there is an 
indication of a certain purport, and it was thought that other complicated electrodes were 
unnecessary. 

[0016] So, when an absolute value makes mutually the electrical potential difference impressed 
to Electrode A while taking equally the area of the electrode (Electrode A and Electrode B) used 
as a pair with any official report, and the electrical potential difference impressed to Electrode B 
equal reverse voltage Although the purport indication is carried out, reference is not made about 
the potential generated at the rear face of the conductor as a maintenance object in an instant 
immediately after [ which can maintain the potential of a surfacing object at a zero bolt ] 
impressing an electrical potential difference, and a check is not taken, either. 
[001 7] According to this invention person's etc. research, the potential of this rear face had so 
large that fluctuation of applied voltage was sharp induced potential at the moment, and turned 
into potential near applied voltage, and it was expected that there is a possibility of starting an 
electrostatic discharge (short circuit) between a maintenance object and its circumference 
object. 

[0018] If the electrostatic discharge between edge strips happens in using such the electrostatic 
supporting structure as a transport device especially when it loads an object, and when carrying 
out the unload of the object, it will become an important technical problem. 

[0019] Moreover, generating of this potential that is not expected may promote adhesion of the 
dust on the rear face of an object. Damaging an object is also expected when the rear face of 
this object is in high potential by the weak member like the pattern of a semi-conductor. 
[0020] Then, this invention aims at offering the electrostatic supporting structure which can 
prevent potential at the moment of carrying out induction to a maintenance object rear face, and 
the transport device using it. 
[0021] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
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electrostatic supporting structure of this invention In the electrostatic supporting structure 
which controls the electrical potential difference impressed to an electrode, and holds a 
maintenance object according to electrostatic force said electrode Consist of a pair or two or 
more pairs of electrodes A, and an electrode B f and through an insulating region, in a fine pitch, 
said electrode A and Electrode B adjoin, and an a large number array is carried out. It has the 
control unit which impresses the electrical potential difference of reversed polarity to said 
electrode A and Electrode B mutually, and is characterized by holding a maintenance object by 
impressing the electrical potential difference of reversed polarity to said electrode A and 
Electrode B mutually from said control unit. 

[0022] Thus, if constituted, potential can be low stopped at the moment of carrying out induction 
to the maintenance object rear face accompanying instant fluctuation of applied voltage by 
considering as a fine pitch compared with the case where the array pitch of Electrode A and 
Electrode B is long. 

[0023] What is necessary is just to arrange the die length of the touching boundary line of 
Electrode A or Electrode B, and an insulating region so that it may become long in order to make 
such an array pitch fine. Electrode A and Electrode B can stop potential low at the moment of 
carrying out induction to the maintenance object rear face accompanying instant fluctuation of 
applied voltage compared with the case where the die length of the touching boundary line of 
Electrode A or Electrode B, and an insulating region is short by being arranged so that the die 
length of the touching boundary line of Electrode A or Electrode B, and an insulating region may 
become long while they adjoin and each other are arranged through an insulating region. 
[0024] In order to lengthen this boundary line, it can attain making a filament arrange said 
electrode A and Electrode B and by making a filament arrange said insulating region between 
said electrode A and Electrode B. 

[0025] moreover, Electrode A and Electrode B of this filament are mutually adjoined through the 
insulating region of a filament by making each electrode A, Electrode B, and an insulating region 
into a filament — making — a filament bundle, and nothing and this filament bundle — a flat- 
surface top — a laminating — or, if it folds up and arranges in the shape of a field the die length 
of a boundary line can be lengthened with easy structure — both, since each electrode A and 
Electrode B are continuously arranged on a field, the number of electrode terminals can also be 
made into the minimum. 

[0026] Moreover, this insulating region can lengthen the die length of the touching boundary line 
of Electrode A and Electrode B, and an insulating region by drawing and arranging symmetrical 
waves (for example, a sign curve, irregularity, etc.) mutually to the longitudinal direction center 
line of Electrode A or Electrode B. 

[0027] In this case, the area of Electrode A and Electrode B is equal, and the electrical potential 
difference impressed to Electrode A and the electrical potential difference impressed to 
Electrode B can hold down substantially the potential which carries out induction to a 
maintenance object rear face to zero by keeping an absolute value equal mutually. 
[0028] Although a dielectric or an insulator is sufficient as this maintenance object, it 
demonstrates practical effectiveness especially by using for maintenance of a conductor or a 
semi-conductor. Although the pattern may be formed in the rear face with the semi-conductor 
wafer, in this pattern, it may be destroyed with high potential. Especially the electrostatic 
supporting structure of this invention is significant as the maintenance means or conveyance 
means of such a semi-conductor. 

[0029] Thereby, such the electrostatic supporting structure can be used as the electrostatic 
supporting structure of a contact mold which makes a maintenance object contact and hold 
through direct or other members to said electrode. Here, when there is a maintenance object 
with a semi-conductor or a conductor, an insulator needs to intervene between an electrode and 
a maintenance object. This insulator is formed in the electrode surface, namely, the electrode 
may be laid under the insulator, and when an electrode surface is exposed, other insulators 
should just intervene. 

[0030] Moreover, said control unit can be used as the surfacing type electrostatic supporting 
structure which a maintenance object is surfaced and can convey it by controlling so that said 
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electrode estranges predetermined distance and said maintenance object carries out surfacing 
maintenance based on the distance information detected by said distance detection means by 
equipping such the electrostatic supporting structure with a distance detection means detect 
the distance between said electrodes and maintenance objects. 

[0031] Here, this electrostatic supporting structure can be equipped with two or more electrode 
modules equipped with said electrode, and this electrode module can be made into the 
supporting structure holding the maintenance object of a large area by having a pair or two or 
more pairs of electrodes A, and Electrode B, respectively. 

[0032] The above electrostatic supporting structure demonstrates practical useful effectiveness 
especially by using as a transport device which is anxious about the electrostatic discharge 
between edge strips, when it loads a maintenance object, or when carrying out the unload of the 
maintenance object. 
[0033] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a 
drawing below. 

[0034] Drawin g 1 and drawin g 2 are the conceptual diagrams explaining the concept of the 
electrostatic supporting structure concerning the gestalt of operation of this invention, and the 
sectional view when the cross section passing through the core which intersects the 
electrostatic supporting structure perpendicularly to an electrode surface cuts is shown. Here, 
drawin g 1 shows the electrostatic supporting structure of a surfacing mold, and drawin g 2 shows 
the electrostatic supporting structure of a contact mold. In any example, the rear-face potential 
of a maintenance object is maintainable to regular 0V (bolt). (Electrostatic supporting structure 
of a surfacing mold) In drawin g 1 , a sign 100 is an electrode module used for the electrostatic 
supporting structure of a surfacing mold, and the insulating layer 102 is formed in the whole 
surface of the base member 101. Much electrode 103a — and much electrode 103b — are 
arranged by turns by this insulating layer 102 through insulating region 102c. This electrode 
103a — and electrode 103b — Total of a number and area is equal. Moreover, the die length of 
the touching boundary line of electrode 103a or electrode 103b, and insulating region 102c is 
also long by preparing border area 102c a large number (a drawing ten pieces). 
[0035] In the gestalt of desirable operation, each electrode 103a — and each electrode 103b — 
which are shown with this same sign are connected in the non-illustrated part. By connecting 
each electrode 103a — or each electrode 103b — , an electrical potential difference equivalent to 
each electrode 103a — of all and each electrode 103b — can be impressed by impressing an 
electrical potential difference to electrode 103a and electrode 103b of a pair. 
[0036] Anyway, in this invention, the same electrical potential difference is always impressed to 
electrode 103a or 103b shown with the same sign. Thereby, to electrode 103a and electrode 
103b, a polarity is reverse, and impression of an electrical potential difference with an equal 
absolute value is attained. 

[0037] The sensor hole 107 by which opening is carried out at least towards the maintenance 
object 104 is formed in the core of the direction of a flat surface of the base member 101 (or 
horizontal direction). Distance detection means, such as the displacement sensor 105 which 
detects the distance or the variation rate between the maintenance object 104 and an electrode 
surface 103, are being fixed to this sensor hole 107. 

[0038] This displacement sensor 105 is connected to the applied-voltage control unit 106. This 
applied-voltage control unit 106 adjusts applied voltage based on a variation rate, and controls it 
to maintain a variation rate uniformly. For example, they are PID (proportional-integral- 
derivative) control, on-off control, etc. 

[0039] According to the electrostatic supporting structure of the surfacing mold of such 
electrode disposition, the applied-voltage control unit 106 controls the electrical potential 
difference impressed to Electrodes 103a and 103b by distance (or variation rate) information on 
the maintenance object 104 and electrode surface 103 which are transmitted from a 
displacement sensor 105, and spacing of the maintenance object 104 and an electrode surface 
103 is maintained uniformly. 

[0040] Although turning on and off of the big applied voltage from which a polarity differs in 
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electrode 103a and electrode 103b by control of this applied-voltage control unit 106 is repeated 
and moment fluctuation of applied voltage takes place to frequent occurrence, if this invention is 
followed, the potential by which induction is carried out with the rear face of the maintenance 
object 104 will be mostly maintained at zero. This reason is presumed as follows. 
[0041] That is, in the electrode used by this invention, the fence array of the pitch P between 
each electrode 103a by which contiguity arrangement is carried out, and 103b is carried out 
finely. Charge transfer distance in the part of a maintenance object estranged from each 
electrodes 103a and 103b which adjoined by this mutual [ which carries out induction by instant 
fluctuation of applied voltage ] can be made small. 

[0042] Moreover, the charge transfer on the maintenance object side of the maintenance object 
estranged from each electrodes 103a and 103b can be prevented, and the momentary potential 
generation in parts other than the opposite section of the electrode accompanying moment 
fluctuation of applied voltage can be prevented as a result. 

[0043] This principle is unrelated to the distance of a maintenance object. That is, in drawin g 1 , 
although the electrostatic supporting structure of a surfacing mold was explained, the potential 
in which induction is carried out to the rear face of a maintenance object by the principle with 
the same said of the electrostatic supporting structure of a contact mold as shown in drawin g 2 
can be mostly maintained at zero. 

(Electrostatic supporting structure of a contact mold) In drawin g 2 , a sign 100 is an electrode 
module used for the electrostatic supporting structure of a contact mold, and the insulating layer 
102 is formed in the whole surface of the base member 101. Much electrode 103a — and much 
electrode 103b — are arranged by turns by this insulating layer 102 through insulating region 
102c. This electrode 103a — and electrode 103b — Total of a number and area is equal. 
Moreover, the die length of the touching boundary line of electrode 103a or electrode 103b, and 
insulating region 102c is also long by preparing border area 102c a large number (a drawing 13 
pieces). 

[0044] In the gestalt of desirable operation, each electrode 103a — and each electrode 103b — 
which are shown with this same sign are connected in the non-illustrated part. By connecting 
each electrode 103a — or each electrode 103b — , an electrical potential difference equivalent to 
each electrode 103a — of all and each electrode 103b — can be impressed by impressing an 
electrical potential difference to electrode 103a and electrode 103b of a pair. 
[0045] Anyway, in this invention, the same electrical potential difference is always impressed to 
electrode 103a or 103b shown with the same sign. Thereby, to electrode 103a and electrode 
103b, a polarity is reverse, and impression of an electrical potential difference with an equal 
absolute value is attained. 

[0046] Each electrode 103a and electrode 103b are connected to the applied-voltage control 
unit 106. This applied-voltage control unit 106 is on-off control etc. 

[0047] According to the electrostatic supporting structure of the contact mold of such electrode 
disposition, the applied-voltage control unit 106 controls the electrical potential difference 
impressed to Electrodes 103a and 103b, and the maintenance object 104 is attracted with static 
electricity, or it cancels suction. 

[0048] Although momentary fluctuation of the big applied voltage from which a polarity differs in 
electrode 103a and electrode 103b by turning on and off of this applied-voltage control unit 106 
takes place, if this invention is followed, the potential by which induction is carried out with the 
rear face of the maintenance object 104 will be mostly maintained at zero. This reason is the 
same in the surfacing mold electrostatic supporting structure having explained. 
(Gestalt of desirable operation of an electrode) Next, the electrode module used for the 
electrostatic supporting structure of the surfacing mold shown in drawin g 3 about a desirable 
example of the electrode used for the electrostatic supporting structure concerning the gestalt 
of operation of this invention is explained to an example. 

[0049] This electrode module 100 is equipped with the electrode shown with Signs 103a and 
103b, the insulating region shown by sign 102c, and the sensor hole 107 which lets a 
displacement sensor 105 pass at the core. 

[0050] The die length for a core and area are formed equally respectively, and electrode 103a 
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and electrode 103b are insulated by insulating region 102c of a thin filament. 
[0051] Electrode 103a and electrode 103b of an abbreviation filament adjoin through insulating 
region 102c so that the irregularity describing a wave (sign curve) may be formed and this 
insulating region 102c may fit into irregularity. 

[0052] Namely, in this drawin g 3 p electrode 103a, electrode 103b, and insulating region 102c are 
abbreviation filaments respectively, electrode 103a of a filament and electrode 103b adjoin 
mutually through insulating region 102c of a filament — having — a filament bundle (electrode 
103a — ) Insulating region 102c and array-pitch P in which the bundle of electrode 103b is 
formed and by which that filament bundle is defined [ both ] by the pitch of these electrodes 
103a and 103b a laminating or by being folded up and arranged in the shape of a field on a flat 
surface are uniformly fine, and is minced a large number (drawing eight pieces). Moreover, the 
formation approach of such an electrode surface 103 can be acquired by applying suitably the 
pattern formation which used for example, the sensitization substrate. 

[0053] Although an absolute value is equal, the electrical potential difference of reversed polarity 
can be made to impress to the electrodes 103a and 103b of a pair with an equal area mutually by 
preparing a terminal in an end and impressing a predetermined electrical potential difference to it 
so that it may illustrate according to the electrode module 100 of such a configuration. 
[0054] Moreover, this insulating region 1 02c can raise the consistency of the interface of 
electrode 103a and electrode 103b in the same area by drawing irregularity, and even if it 
fluctuates the electrode impressed to each electrodes 103a and 103b in an instant, thereby, it 
can make the potential by which induction is carried out to the rear face of a maintenance 
object push low as much as possible. 

[0055] As shown in drawin g 4 , the a large number parallel arrangement of such an electrode 
module 100 can be carried out. each electrode module 100 — receiving — respectively — a 
variation rate — sensor hole 107 — for sensor 105 is installed, and each displacement-sensor 
105 — is connected to each applied-voltage control unit 106 — controlled independently. The 
electrostatic supporting structure of a large area can be obtained by carrying out armature- 
voltage control of each electrodes 103a, — , 103b independently from each of this applied- 
voltage control unit 106 — . 

[0056] According to the electrostatic supporting structure of such a large area, since each 
electrode module 100 can control independently, even if the magnitude of the maintenance 
object 104 becomes large, it not only can respond, but it can perform attitude control of the 
maintenance object 104 by controlling independently spacing with each electrode module 100 of 
the maintenance object 104. 

[0057] The electrical potential difference by which can perform electrostatic maintenance and 
induction is carried out to the rear face of the maintenance object 104 by impressing an 
electrical potential difference — positive/negative with each electrodes 103a and 103b used as 
a pair was reversed — in any case is controlled by 0V as much as possible. In the meantime, 
even if the electrical potential difference (V1, V2, V3, V4) impressed to each electrode 103a — is 
the same respectively, they may differ. 

[0058] Although the electrode module 100 shown in these drawings ( drawin g 3 and drawin g 4 ) 
was all an electrode module for surfacing here, it is taking arrangement of the same electrode 
also with a contact mold, and it is possible to stop the potential generated at the rear face of a 
maintenance object. 

[0059] By impression of the electrical potential difference to an electrode, the electrostatic 
supporting structure explained above draws in with an electrostatic suction force, makes it rise 
to surface, and it can hold in the state of no contacting, or it can carry out contact maintenance 
of the maintenance object. It conveys in this condition of having made it holding, and when it 
arrives at the location where the maintenance object was planned, it is used as a transport 
device by making it secede from a maintenance object from an electrode by cutoff of the 
electrical potential difference to an electrode. 

[0060] Here, when holding a maintenance object in the state of no contacting completely, it is 
desirable to arrange two or more electrostatic supporting structure of such a surfacing mold, and 
to generalize and control mutual equipment practical. Such an electrostatic levitation device is 
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already proposed. For example, when the electrostatic suction force committed on a surfacing 
object through a predetermined gap controls the electrical potential difference impressed to an 
electrode to the electrode on an insulating substrate to balance with the weight of a surfacing 
object, a surfacing object is floated in the air. In order to obtain surfacing [ **** / completely /- 
less ], from five directions, movement of a surfacing object is restrained and is surfaced. For this 
reason, the electrode may usually be divided into some parts. 

[0061] Such the electrostatic supporting structure of a surfacing mold is suitable for conveyance 
of semi-conductors, such as a silicon wafer. An electrode is made to approach the silicon wafer 
currently laid in the installation base, and it stops to a position. And the electrical potential 
difference controlled by the electrode is impressed and a silicon wafer is surfaced in the state of 
no contacting with an electrostatic suction force. 

[0062] A silicon wafer can be conveyed by moving an electrode in the condition. And if the 
conveyance location of a predetermined silicon wafer is reached, an electrode will be stopped, if 
the electrical-potential-difference supply to an electrode 10 is intercepted, a silicon wafer will 
secede from an electrode and a silicon wafer will be left behind to a predetermined location. 
Subsequently, an electrode is moved upwards and it prepares for the following cycle. 
[0063] It cannot be overemphasized that this transport device can make a change of various 
conveyance processes or a conveyance location. In this case, the field configuration of an 
electrode surface 103 may be doubled with the configurations (for example, round shape etc.) of 
a maintenance object. Moreover, not only a rectangle but a hexagon is sufficient as each 
electrode module. 
[0064] 

[Example] Hereafter, although the effectiveness of this invention is concretely explained 
according to an example, this invention is not limited to these concrete examples. 
(Example 1) In this example, the electrode module 100 of the pattern shown in a schematic 
dia g ram 3 was used. The field dimension of this electrode module 100 is 100mm angle, and each 
electrode 103a and electrode 103b are insulated by insulating region 102c. Moreover, the pitch 
defined by the adjoining pitch of each filament of electrode 103a of a filament and electrode 
103b of a filament was 4mm. By such electrode module 100, total of the area which electrode 
103a occupies, and total of the area which electrode 103b occupies are equal. Moreover, the die 
length of the boundary line of Electrodes 103a and 103b and insulating region 102c is long 
enough that a pitch is fine, by being a still more unique pattern, etc. 

[0065] The PET film whose thickness is 0.2mm was stuck on the electrode surface 103 which 
touches the copper foil of such an electrode module 100 for the purpose of prevention of an 
electrostatic discharge, these two electrode modules 100 were arranged in parallel and put in 
order, and it considered as the electrode surface (sign 100' shows the electrode module of 
another side hereafter.) 1 03. 

[0066] Subsequently, attach the lead wire for electrical-potential-difference detection in a rear 
face, and copper foil was made to lay using copper foil with a thickness [ of the 100mmx200mm 
angle of the same magnitude as an electrode surface 103 ] of 18 micrometers on the insulator 
equipped with the through tube for the lead-wire ejection, the electrode surface 103 was turned 
down and the electrode module was laid. 

[0067] The rear-face potential of the copper foil when impressing the wave-like predetermined 
electrical potential difference of combination different, respectively to each electrodes 103a and 
103b, and 103a and 103b was measured. 

[0068] In addition, by the following explanation, the electrodes 103a and 103b with which one 
electrode module 100 was equipped are called Electrodes 1a and 1b, the electrodes 103a and 
103b with which electrode module 100' of another side was equipped are called Electrodes 1c 
and 1d, and it explains according to this name for convenience. 

(The example 1 of an experiment: Example 1 of contrast) When the wave-like forward applied 
voltage (Applied Voltage) shown in drawin g 5 was impressed to both electrode module 
100,100' (Electrodes [ 1a-1d ] all) and the potential of the rear face of copper foil was measured, 
the rear-face potential (Potential Voltage) shown in drawin g 6 was measured. This rear-face 
potential showed the all-out almost fixed inclination ** [ according to / the location of copper 
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foil ]. 

[0069] Induction of the potential of maximum abbreviation 400V was carried out to the rear face 
of copper foil with fluctuation of the rapid applied voltage immediately after impressing an 
electrical potential difference so that clearly from drawin g 6 (the maximum of the potential by 
which induction was carried out to this rear face is hereafter called the maximum potential for 
short.). By keeping applied voltage at 700V, potential on the back fell towards zero with time 
amount, and became zero mostly after [ of 40 ] m seconds. 

[0070] When applied voltage was rapidly reduced after [ of 40 ] these m seconds until it was set 
to 0V as shown in the wave of drawin g 5 , the potential of the rear face of copper foil fell to 
maximum-400V. By keeping applied voltage at 0V, the potential of this rear face was dwindled 
towards zero, and became zero mostly again after [ of 40 ] m seconds. 

[0071] As mentioned above, in this example 1 of an experiment, it is understood that induction of 
the big potential (400V) in which the maximum potential by which induction is carried out to a 
rear face at the time of fluctuation of applied voltage rivals applied-voltage 700V is carried out 
momentarily. 

(The example 2 of an experiment: Example 2 of contrast) Next, the wave-like forward electrical 
potential difference shown in drawin g 5 to one electrode module 100 (electrodes 1a and 1b) was 
impressed, and positive/negative impressed the same wave-like negative electrical potential 
difference as the wave shown in reverse drawin g 5 to electrode module 100' (electrodes 1c and 
1d) of another side. By impressing such applied voltage to each electrodes 1a-1d, the conditions 
of the electrode of invention of the electrostatic surfacing transport device indicated by JP,7- 
257751, A are fulfilled mostly. 

[0072] When the potential of the rear face of copper foil was measured like the above, the rear- 
face potential shown in drawin g 7 was measured. 

[0073] although there are few falls of the potential on the rear face of copper foil compared with 
the case of drawin g 6 — the maximum potential — ** — about 40 — fluctuation of a little less 
than V potential was seen. The time amount converged on zero had the short potential by which 
induction is carried out to this rear face compared with the example 1 of an experiment. 
(The example 3 of an experiment: Example 1) Next, the wave-like forward electrical potential 
difference shown in drawin g 5 to one electrodes 1a and 1b of each electrode module 100,100' 
was impressed, and positive/negative impressed the same wave-like negative electrical potential 
difference as the wave shown in reverse drawin g 5 to the electrodes 1b and 1d of another side 
used as the pair of each electrode module 100,100'. By impressing such applied voltage to each 
electrodes 1a~1d, the conditions which impress the electrical potential difference of reversed 
polarity to Electrode A and Electrode B of this invention mutually are fulfilled. 
[0074] When the potential of the rear face of copper foil was measured like the above, the rear- 
face potential shown in drawin g 8 was measured. 

[0075] As for the maximum potential on the rear face of copper foil, zero (substantially 0 V) were 
mostly maintained with **2V also to rapid fluctuation of a high voltage called **700V in applied 
voltage. 

[0076] Also when there is voltage variation to a rapid electrode from the above result according 
to the electrostatic supporting structure according to this invention, it is possible to control 
mostly the potential of the rear face of the copper foil as a maintenance object to zero. 
[0077] It is possible to make mostly rear-face potential for maintenance immediately after 
starting maintenance (at the time of loading) into zero in the electrostatic supporting structure 
of a contact mold by this. 

[0078] Moreover, it is proved that it is possible to also make mostly into zero rear-face potential 
for [ at the time of the unload which ends maintenance ] maintenance. 

[0079] In the above examples 1-3 of an experiment, since the area of an electrode surface and 
the absolute value of an electrical potential difference are equal, also in which examples 1-3 of 
an experiment, electrostatic force (suction force) is almost equal. It is proved that the 
electrostatic supporting structure which can prevent potential by this at the moment of carrying 
out induction to a maintenance object rear face by this example, and the transport device using 
it can be offered. 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2005/03/23 



JP,2003-282671,A [DETAILED DESCRIPTION] 9/9 ^— v 

(The example 4 of an experiment: Example 2) Although the PET fil^^^d copper foil which were 
stuck on the electrode surface were contacted and the potential of the rear face of copper foil 
was measured in the example 1, even if it prepared spacing between copper foil and a PET film, 
the almost same wave-like potential ( drawin g 6 - drawin g 8 ) as an example 1 was measured by 
the rear face of copper foil. 

[0080] Here, a perimeter is fixed, and copper foil opens 200 micrometers of spacing almost 
perpendicularly, for example, and is set up so that it may become parallel to an electrode. 
Thereby, it is checked also in the electrostatic supporting structure of not only the electrostatic 
supporting structure of a contact mold but a surfacing mold that this invention is effective. 
[0081] Especially the electrical potential difference impressed to each electrodes 103a and 103b 
from a control unit by the electrostatic supporting structure of a surfacing mold in order to 
maintain the candidate for maintenance in a predetermined distance also during maintenance in 
addition to the time of loading and an unload needs to be frequently turned on and off, or needs 
to be changed. 

[0082] According to this point and the electrostatic supporting structure of this invention, also 
to rapid applied-voltage fluctuation, since the maximum potential on the back is zero 
substantially, effective effectiveness is demonstrated practical as the electrostatic supporting 
structure of a surfacing mold. 

[0083] Thereby, if this example 2 is followed, the potential of the rear face of a maintenance 
object can be kept at regular 0V also to momentary fluctuation of applied voltage. 
(Example 3) If it changes to copper foil and the same experiment is conducted using a semi- 
conductor, it will be assumed that the same rear-face potential (the maximum potential) as 
abbreviation also with a semi-conductor rear face occurs. Thereby, it is thought also not only to 
a conductor but to a semi-conductor as a candidate for maintenance that the electrostatic 
supporting structure of this invention is effective. 
[0084] 

[Effect of the Invention] As explained above, according to this invention, the practically useful 
effectiveness that the electrostatic supporting structure which can prevent potential at the 
moment of carrying out induction to a maintenance object rear face, and the transport device 
using it can be offered is demonstrated. 



[Translation done.] 
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itSiS 10 3a •••&!>'&me 103b ^FH^ 
©Sfc9--C»*SS*vr<,>.S. &mei 0 3 a-XK#Sffi 
1 0 3 b tlZt tic**). -M©tI10 3 

aRZ/mm 10 3b fcmiE £EPfll]-r & CitCtD, ±X 
(D&m& 1 0 3 a-RO*#me 1 0 3 b -tCt§Hffi&mjE 

[0 04 5] ^■ftltCLXb. *«38{C*J«,>-Ctt. PI— 
ff#T^Ufcm& 1 0 3 aXB 1 0 3 b &C{i1P$IS|— m 
JEtfSEPJn^ft-SJ^fC&o-Ct,*-*). JUa&tiO. mei 30 

0 3 a, m«B 1 0 3 b tc«ef4*S3?r. i|&2tffi©3?lA> 

[0046] sme 103a. me 1 0 3 b ttEPfinmEE 
M9PS8E 1 0 6 {c jftM 3 tlX l » •£ . C ©EpjjnmffiSHJfflJg 
1106B, *>*7Sljai&i*t?4>S. 

[0047 ] C © J; "5 &mSEg©efcl!M©S?SG#3F§S 

g(c j:n«. EpjjnmjEtijepiigg 1 o 6 h. SI103 
a. 1 o 3 bicBmzftzmKzmmLx. msnnm 

1 0 4*#*«teJ:9R3IUfc">«3l*»l»Ufc»)-r 

40 

[0 048] c ©EpanmiBEiWfipgE 1 0 6 ©^->^-^ tc 
j: o me i o 3 a&vme i o 3 b tcaes©^**: 
# ^EPjjnmff©^B#©^sj*5|a c s a*, c ©fwmtcse*. 

«. GB#*MM3jl 0 4©SS-rggjg<*ttSmfiittt3:«-t? 

njcfiytti*. c©as«??±^0m«^gt?iftHjb 

(me©Sf*L/^nte©jf^) ixtc. ^BjoDjiig©^ 
siK:^#m«}#^gK:fflue>n-2>me©»3; w 
icour, 03(c^-r^±s©»m«j^a«:fflt»e.*i 
S«S*ya-;u*«(c8iwr*. so 
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[0049] c©ss*y*-;n 0 0«. Iff 103 

aRi>'l 0 3bTSl/fclIi. ^ 1 0 2 c-C^U/t 

«MtM^<t . tp&K&mzi' j ? i o 5 zm.-r-t^-v-K 1 

0 7*«^rc>5. 

[0 05 0 ] me 103 aS^'lI 103b tt^Cwi* 
«5. tni>ti&e>tfiNHHiA 1 0 2 c K J: 916*3*1 trt> 

[0051] cvmmmmi o 2 c«a^ 
^©me 103a some 1 0 3 b wmmmm 1 0 2 

[0 05 2] Tfr*)^, C©03-C(i. mei 03a, 

me 1 0 3 bRvmmmw 102c ms^-r* 
0 , *§^©me 103a. me 1 0 3 b umikommm 
mi 0 2c*ftLxtm< l cffim2tixmk%. <mei 0 
3 a . t&mmw io2c. me 1 0 3 b©so *sjfM3 
nz&<£*<D&miit¥-w±.t<cmmxim k> m& nxw 
mciessn-scitcj;^. c©mei 0 3 aSi>'i 0 

3 b o**IHISItcffi*S *i£>IBJiJ f » P «-m«:*ffl 
*K, 4>o. (S-C«8fi) SIJg*rCl,>£ 0 

[0 05 3 ] C © J; 3 ftiiOlitya-A 1 0 0 tc 

^EPtti-r^ciKcto. m>itmffi&mu,>— #t©me 

10 3a. 1 0 3 bCc3*L/r»Stffl«^Ll»*ijS!ett© 

mE^EPtn s -a- £ c <t s . 

[0 054] CCDiftlKffiigt 102c BEO^JS*' 

cite j: Dial— meio3aimeio 
3 b to^fficsa^i^^ifsci^-r*. #mei 

0 3 a. 10 3 bK.WlM2tlZn& 1 S:ffl$lCpBb2itX 

eftffi < s -a- £ c <t #-c # £ . 

[0 055] COJl^ftlltya-JH 0 0«, 04 

me*y*-jn o o •••(c*tur-?-n-?nsti[-fe>iM 

0 5ffl©t>t?\:i0 7-^g|,, aSE(ft-fe>1M 0 

5"-*^KWW3n4*En»n«Bwaiwai o 6-tc 
math. cay^mmEEum^m. 1 o 6 -a^sme 

103a-. 1 0 3 b%l43iK:mE*(J®-r-5C<ttcJ:»3 
[0 056 ] C© j; ^ >^AM«©#m«}#^StC «fcti 

«. sme^^^-JH o o*sj*j5:urfij©-c#-5,© 

•C. &mtW$U 0A<D±^^ifi-X^<ts:~ 3 x^Kim.X 

^^©^^e>r. «^*t^i 0 4©sii^a-A 

1 0 0 i©IIBH*ifeft«c*«air 4 C *) . 

ti04 ©ig»iWW**fT*- *° 
[0 057] Htx©lS^{c4>. *f<bfr.5&mei 03a 
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1 1 o 3 b toiEn&miLitmmK&wm'rz c t 
-c\ mfit&mf*.. *fc, mzmwiiowmstc 

«tastiS«Eti«*OVCCftl*(StlTl»*. CCMHL 
»«B1 0 3a-«:EOJllSn*«I <V1 % V2. V 
3, V4) B*tl*tlBI— tJotMttoWW 

[005 8] ccr, cn^si (§3Soi4) cc 
Tsu/c^fli^^*-^ i o Qm>~¥tit>&±m(Dmfa*: 
it^-tmibvidtfi. aware 4>n«fts«o)EB«K 
^cit 4 fi^«*wto*Bcc«^-r**fl[*w^sc io 

»±3*r^Jl^»r«#0fc^ «Jttfi5f*3-t*Sc 
i3&sr*s. c©«j#3i±fc^raK£*m^ fi^s* 

[0 06 0] ccr, ^»*«*^«:«i«a)*ot«» 

vmzrsm&tat* mmmtaz. c©<t^a»±s© 20 

^cDmsi^jo^^cfc^tc, «s«:Enftrr*«E*«iffli 

[ 0 0 6 1 ] coct 5 tt&JbB0Mfi9HWR. > y 30 
StiTHS^y n>^x^«:m®<&ittJg3-ti\ »r©Z>& 

[0 06 2] *©tt»tl«t|;»S*8 C i«C <t 0 , 

vyn^^xAiig^cims. ^ut, mm 

iii o^o«EE«*&*iiKrs<fc. >>yn>^x 
^tt«*fr6*»u, s/y3>->x^j«fs{aB«:»3 40 

[0063] commgimz. &m&m<Dmmxm*>m 

[0 06 4] 
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tittle 

1 OOOBB^iSWl OOmmftr^l ^ISl 03a 
ilSl 0 3biMiMl 0 2 c&c£9iffe!i3*-iT 
l^o *fc. H&-r&S&<D«« 10 3a 

io3b ©a«*©*iC«rairjE«stis b- 

1 0 3 a#t&#*ffiS©*gffli*ffil 0 3 hifi&ito 

*nfflWDiBW**u<aor^*. *fc. t-^#»> 

lgl03a, 103bt«iiil02ciO 

*#«<Dfi3*H-#ecfi< ^r^ 0 
[0 0 6 5 ] C0±5iiWtt2;3L-;H 0 0<DS3?gCt 

0. 2mm©PET:7 ^AfcttOtttt. CCMIfrti/ 
»-jh o ofc—oafcyijLTM^T («T\ fltefr©«ffi 
*5**-;l/*r<RH» 10 0' T'^To ) 103il 

[0 06 6] iill 0 3<t|a]t;*#3cDl 0 

Ommx 2 0 0 mmfl©S^ 1 8 y mOiMMl^ H 

1111 0 3*TteLTSffi*i^~;b*ig»Lfco 
[006 7]§i@103a, 103bR^103a, 
10 3b K*n*h«ft*tt^©»ffi©jft»©«E* 

man u fc t » cc few * fits®ra*tt&ai£ u fc. 

[0 0 6 8] tt*J. «T(OStt98T«. — 
-;H0 0«:fi6nfcStl0 3a, 10 3b^:li 

la, 1 biBffaU «l*0*i^a-JH 0 0 ' 
ffiTthtltcmmi 0 3 a, 103b*«ffilc. ldi 

(hkw i : Mmm 1 ) W#©«We^* -JH00, 
ioo' («ffii a-i d©^T) tciastc^-ragg© 

JEOHttDSlI (Applied Voltage) ^SOU 
EO«ffi*aJS L/ciC^ k 0 6 ^C^-rS®m{4 ( Pote 
ntial Voltage) tfiM&Stlft. CCDMmnGtiZ, SIS 

[o 0 6 9 ] He^e^w^fc, DE^EPflnufc 

*»4 0 0V©*flfcW«iH3*lfc <«T. CQBBWOB 

s ^ n/c^icD^ffl zmxmttL t mm- *> . ) . ep» 

fc. 

[0 0 7 0 ] CCD4 0 m#f£CCI:PJm«E*. H5 

tCTn-Ti^tc, ovitt-sarfiijKtcfiTS^fcic 
5, »?SORffi©«fl[«*^- 4 0 0VJtfiTl/c e 

«Crtlfcrc«*U 4 0 m#«CCtt||OT3ttt'tf Ditto 
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fc. 

[oo7i] «±#>6. ccommm 1 -c». epjhiiije© 
sot6^«c»ffltciies*ii**:*fi[B. wmmE.i oo 
v«:eaw5**&*tfc < 4 o o v) ^israrjKgies 

0 0 (mmi a. lb) {C*fLr»0 5CC^-r^©jE 

©«EE*epJjuu ffe^©«ffi-=ey*-;n oo ' 

1 c . Id) K*f OTtMEftWK-caSH 5 CC^-JUBB 
ilH— ©^©fi©«EE<&EW)OUfc. C©<fc5&EPJjnS 10 
E££Hei a~l dtcH«nrr4C£K:J:»). ^7 

- 2 5 7 7 5 i ^&&-en§^ 3 tiz,w>m&±m£ms<D 

[0 07 2] ±IB<h|SHi(C Lr^S©R®©^{4^Ste 
L/c i C 50 7 (t^-rilMSia#ii'J5t 3 tltc. 

[0073] m6<Dm^ickb^<xmmmm<Dm&(Dis.T 
»4>ttc»#t. «*nt<i-c±^4 o vn©m(4©^a()A s m • 

<=>ft/c„ C©Sffi{c^e$n-S^{4*s-fe'a(CjRm-r-5>ffi5F 
lfflraja&09 1 {cib^r^oTc. 

<39K« 3 : 30feft 1 ) JfcJC. &ttff*3? a-A10 20 
0. 100 '©-^©lila, l btdPti/TttSSK: 
^-jgJ&©iE©SEE£Er«J|]U #Sffi-t^»-;H0 
0. 1 0 0 ' ©*f£&o-C<,>-5flfc£©mfiil b. ld(C 
**L"CttiE:&#ire&.&0 5 K^-r?fi»iPI— ©JS9K© 

fi©mE*Efl*ni/fc. c©j; 5 &EpflDmji£#ng 1 a 
- 1 d icmm? z> c itao. c ©^^©ssascxs 

SB{cm»tcj»ffitt©SBE*EPttIf -5*#*tSS/c3n 

5. 

[0 074] ±Eil5I*K: 0-C«fS©«B©«a*WJ£ 
[0 07 5] EflftWEE*^ 7 0 0 V <fc jKSE©ft» 

[0076] fcLh©*s**»6. *^HSfcae-5»m^f« 

gicJcftWf, ^/«c««i^©mEE^a6*JWo/cti^K 
[0 07 7] CtlK i 0 . Sft4M©#*«}#«g(;cteC^ 

Ttt. GSl#£gi§teT*ie& <n-KB#) ©fi^*ti&©li 
BSfif*aa^n<br-5ci35JojgB-r*s. 40 

[007 8] G?}#£fl£7-r5T>n- h'I$©fi!& 

[0079] m±<Dmmm 1 - 3 -a*. ms®©ffiffls 

a'mE©^*fffl^Ll>©-CHia©^glWI 1 ~ 3 

r* a^si^Fi^as^n^ffli^c^jM^B^^-r 
4 : *isw 2 ) mmm 1 -ettusffiK «B£tt u 50 
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fc p e t 7 ^ >v a i iss <t zmm isxmmomwomQ. 

5raiJSL-Ct>/c3»5. Slffii PE TV -f Jl>J±£<DffllCfflm 
m& (06~08) #l'J5£3ft/c. 

[0080] cct, mmxm.mtmTtts:z>£>)< l cm 
mim&ztoxmzmmx.tim*mz.v£ 2 0 0 umisw 

icRg^^. #J^©»*flH^«fc:fal»Tfe#»?li**fr 
[008 1 ] «K#JbS9©#*#f$HStrt*. a - m 

smicmft-rztctbic, Mwmmftti&mm 1 0 3 a. 
1 0 3 b<£.wto2ti&nmimw$<<c*>*7 sn/co. 

[008 2] C©.£. ^^©^m^^gJCfctltf. 

[008 3] CftK<fc«5, e©SSK.W2«c«e*.K. EPJJD 
«I©Bt^F©^»{CjitLr fcfiy3*Mfc!|3j©3iE©«&* 
^ov icu-?c t ifixi* &„ 

[0084] 

«±iftHJLr#/ccte>fc. c©»g.(cj: 
[0M©ffi#^cift^] 

[si] *^^©Hi6©jKSi«:^5#^«J^ia%s 
/cJ«^©»rM0(c J: <o *mi<D®&*wmir zw&mx- 
[02] *¥mom£mmimh^&wim.*n. 

/cJS^©KE0(cJ: <^3t:^l«©i!^^i5^BJ■r•6«^^g:0t , 
*-Jl/©— 0il?:SiBJ-r5^ffi0-ca5«, 

[04] ^Bjonsg©^^5Sf*u^me*y 

* -Jl/«rffl*^*D-&/c— ff)*l»IH-r SJSS0-C* 
[0 5] *«K©HJgfia|K:*sW'SEP»nSE©?S^«r^ 
•T0-C&5. 

[06] *&w<»mm mmm) icmizmmicm 

[07] *§m<omMm mmm) «:*» w ■sasfcii 
iB3*ifc«E©ii»i5**rig-c*4. 
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[0 8 ] *»!8©SQSWK:*$^*JIBK:8IS3tifc« 
l o o : 

i o i : ^-*mt 

I 0 2 : iCUIW 

l 0 2 c : «ff > 



* l 0 3 : SI 
l 0 3 a : 

i o 3 b : mm 
l 0 4 : umt*® 

l 0 5 : ^{4-fe>U" 

106: emmEmmm 

10 7: -fe>-^7\ 
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